Sequence determinants of the intrinsic bend in the cyclic AMP response element.
The cyclic AMP response element (CRE site, ATGACGTCAT) is the DNA target for transcription factors whose activities are regulated by cyclic AMP (1). Recently, we discovered that the CRE site is bent by 10-13 degrees toward the major groove (2). Little or no bend is detected in the related AP-1 site (ATGACTCAT), which differs from the CRE site by loss of a single, central, C.G base pair (2, 3). Here we describe experiments designed to identify which base pairs within the CRE site induce the bent structure in an attempt to understand the origins of the dramatically different conformations of the CRE and AP-1 sites. Our data indicate that the intrinsic CRE bend results from distortion within the TGA sequence found in each CRE half site (ATGAC). These two TGA sequences are located in phase with one another in the CRE sequence but are not (completely) in phase in the AP-1 sequence. This difference in phasing leads to the overall difference in bend as detected by gel (2) and cyclization methods (S. C. Hockings, J. D. Kahn, and D. M. Crothers, unpublished results; M. A. Fabian and A. Schepartz, unpublished results). Our results confirm earlier predictions of altered structure within TG steps, provide insight into the structural reorganizations induced in DNA by bZIP proteins, and lead to a revision of the relationship between the structures of the free and bZIP-bound forms of the CRE and AP-1 sites.